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thermoelectric pyrheliographs manufactured by Jules 
Richard in Paris. 

The new Richard recording galvanometers (millivolt- 
meters) are, however, specially adapted for solarigraphs. 
By using coils with low resistance, approximately the 
same as that of the solsrimetric piles, a marked increase 
in deflections was obtained. The sensitivity of the solari- 
graph is sufficient to get a deflection even with clvudy 
weather; characteristic variations are obtained on the 
diagrams, provided the thickness and transparency of 
the cloud changes. 

In Figure 5 is shown a solarigraph record obtained on 
October 4, 1926, a t  the Solar Radiation Observatory of 
the U. S. Weather Bureau, American University, District 
of Columbia, where, through the courtesy of Professor 
Marvin, our solarigraph was calibrated. I ani parti- 
cularly indebted to Dr. H. H. Kimhall, in charge of the 

Solar Obsermtory, and to his assistant, hlr. Irving F. 
Hand, for their kind help and very valuable suggestions 
during my stay at the observatory. 

The record of October 4, 1926 (fig. 5); was obtained 
during a mostly clear day, although some clouds (visible 
between I2 :30 and 1 :30 p. m.) causedcertainirregularities 
in the curve. Such ti soltwigrain can he used for cal- 
culations, for instttnce, by planimetric methods, of the 
daily sums of solar rind sky radiation on it horizontal 
surfave. 

Both direct-reading and recording solarinieters are 
made with two or more ranges, which permit the obtain- 
iiig o f  greater defiections during cloucly or winter days 
with low sun. A very useful and iniportant feature of 
the solttrimeter is that it is able to  give interesting 
I ccurds even on c.loudy clays, whca the nortnill pyrhelio- 
meter gives no indic~ntion s t  all. 

NOTES, ABSTRACTS, AND REVIEWS 

W l L L l S  I S L A N D  M E T E O R O L O G I C A L  S T A T I O N  

A ineteorogical station on an island so small and low 
and far to windward of large land masses that its climate 
is alniost as purely niarine as if the islnncl were n ship is 
Willis Island in the south Pacific east of Australia. 
Willis Island lies 250 rides east, of the north Queensland 
coast, approximately in latitude IG0 S., longitude 15O W. 
Above ordinary seas i t  is less than 501) yards long and 
about 200 yards wide, and its summit is just under 30 
feet above low water. Acrose i t  blows the southeast 
trade a t  a velocity that rarely is less than 5 111. p. h., and 
frequently is over 20 m. p. h. for long periods. 

It is some six years since the Commonwealth Bureau 
of Meteorology established a station on the island. 
This was done largely to keep an eye on tropical cyclones 
approaching the coast of Australia. In  addition to the 
usual suriace Observations, a series of pilot-balloon 
observations has made possible a preliminary analysis 
of free-air conditions in this trade-wind region. The 
following excerpts are adapted from a paper dealing 
with the seasons 1922-23 and 1923-24, by Dr. E. Iiid- 
son, entitled: " Observci tions from the Willis Island 
Meteorological Station," in volunie 17 of the Report of 
the Australasian Association for the Advancement of 
Science, 1924 (the Government Printer, Adelaide, 1926). 

To most people it is the winds of \\-illis Islaiid tha t  will be of 
greatest interest. Except for shurt I jreah~ in the V J  clone bensoii, 
due either to  passing cyclones or to  the advent of the iiurthwest 
monsooii, the  southeast trade blows almost continuously, tlie 
mean direction being fruin southeast 1)) east. In the sir; nionths 
November to  April about 70 per cent of the wiiid> are fruni I)?- 
tween south and east, and in the \\ inter ninnrhh I~etneeii b0 niid 
90 per cent. As far as the results go, they indicate tha t  the n ind 
velocity is grestest in the inuiiths nhen the pressiire is rising, n i th  
a inaiimum iu -41~ri1, and least w-lien the pressure 13 falliiig. The 
diurnal variation of the wind is especiallj interesting, siiice it 
csii not be affected t o  an) large extent b\ the  land. * * * 
There is B maximum frequency of ea5terly \\iilitls in tlie hour.: ju \ t  
beforc siinrise. This is followed 1)) a niaxiiiiuiii fur the (last- 
southda5terlies in the three hours preceding noon. Thereafter 
the southerly component becomes more prominent, and south- 
easterly t o  southerly niiids ha\ e their maximrim freqiienrJ tliir- 
ing the 16 hours t o  IS hours period. In the  northne5terly cliiadrant 
the winds tend t o  become inure northerly in the  furenoon hours 
and niure westerly in the afternoon. * * * 

The loitest velocity is recorded in the early afternoon, a t  about 
14 hours or 15 hours. After sunset there is a fairl? rapid increaze 
to  a maximum at about 22 hours to  23 hoiirs. 

The diurnal variation seems t o  conaist chiefl) , therefore, iri 
the production of an easterly component in the niurning and a 
westerly in the afternoon. The niean velocity is 1.5.7 inilea per 
hour (7.1 meters per second). * * * 

Pilot l l i b l l i w i i  :twenbs were niade c)nce dsily duriiig the seasons 
1922-3 nncl 192:<-24. .inlong t.he first. ~ ~ , i n t s  iicitetl with regard 
h J  the asceiit,s are the sinal1 chanpe i i i  directiou with height, and 
t!ie low height. nt which n mnrinitnii veluc-it.y is rrached. * * * 
It, nirist. I)o rrliieiiilx,red t.hnt for the upper Ievels i-es;ults are avail- 
:il~le fIJr c.lcnr (-lays aiid dn>-s of light \\ iiid only, mid consequently 
they may not, relireseiit i i itbnii  coildit.ioiia. I t  is tiiilikely, however, 
t!iat the inipressions t,hry give are vcr>- inisleac!ing. dhove 1 
k i n .  t.lie tlirectioii grndtiully Iwctmies more vsi.ialJle, soirt,herlies 
i i i i d  westdivs  being iiil.,re frcc1rieiit~. Alx)ve 4 k m .  it. would seein 
t,lrat. suiithwstcriies p r e v d ,  \vliile at still higher le\ els it is most 
I>t-~Jliatlle tli:tt north\ve~t.erlies nre the inost frequent. .it, the high 
levcls Lviiids f:lJlil t.he iiortlic t-rly qiindraiit are t,he least frc- 
f Illent. 

The tviritls ( l o  iiot in  every cnsc veer i n  thc lower levels frc:iii t,he 
surface tlircctioii. In f:ict,, t.hc ratio of the iiriml,er that. hack t,o 
tliz niiniher t h t  veer I ) c . t ~ \ v c ~ i i  50 111. s n r l  450 111. is 1 to  1.5;. This 
rat,io was nl,t,nined iii hot.li sc:is:im3 n i i r l  is the R B ~ C  for n.inds of 
all types. The reason for this cwnt.a.ncy i n  not clear. The 
il(irt.hwcst,erly witids veer t,o :I greater extent. than the south- 
cxsterly. 

Such cvideiice as t.liere is tencls t,o iu\v t.hat. in general the 
velocities bcgin to f:ill off before 1 h i .  reached and cont,inrie to  
rlu so over the range ccvererl b y  t,he IJallooii ascents. St,rong 
winds art' rare, tlie strmgest giists recorded oil t,he surface being 
d J ( J U t  1s in's ( 4 0  ni. IJ. !I.). \'eloc:ities greater than t,liis were 
otily rarely iiipt t:ith in t,lie first kiloineter shove the surface, 
thoiigh 29 m/s ( 6 5  111. p. 11.) ivas rcached uii oiie occasion. Were 
n cyc lut ie  to nppruach very near t,lie inland t.hese speeds W C J I I ~ ~ ,  
of wurse, I J ~  greatly esceedrd.--B. M. I' .  

T H E  C A U S E S  OF G L A C i A T l O N S  
5-.C/. 5-3 2 (046') 
In a review of Prof. A .  P. C'olenittn's "Ice Ages: Recent 

and Ancient" (RIxcmillnn, 10%), C'. E. P. Brooks writes 
R S  follows (in Nnturr ,  London, August 21, 1926), touching 
the far-from-solved problem of tlie ctiuscs of glaci t,' a ions: 

* * * These pheiionien:i offer n defiiiitt. meteorological 
1irul)leni, which tlir author CJ:lt clcarl) in wordc. which are 
wurth quuting: 

'' ITiider nornial cvnditiuns tlie TI orld hnh a relatively mild and 
equable cliniate with I I U  permanent ice at loiv levela even in the 
Iiul:tr regiuii-. 

"E'roni time tu time * * * there l iavr been relatively short 
periods of ct~ld ncconipniiied by a great extension of mountain 
glaciers, and sornc.tinie~ alho I J ~  (lie formation of ice sheets at loa 
Icvels. In the most hekere \isitatiu:i of tlie ice qlieets iii\.adeci 
the Tropicz uii thret. or perhaps futir contin 

"Ice ages are, in nioht case'., broken by  rglacial periods of 
niilder climate. Sometiiiies this occurs two or three or more times, 
iiidicsting a coinparatively rapid oscillation from cold to warin and 
\\ ar111 to  cold. 

" .I11 parts of the world liai e their tcnipcrature lonered during 
an icr age, the Tropics as well as thc ten iper~te  and .Irctic zones:" 

The silttior then tr i rnh t o  the coilderatioii of caiises, hut gives 
only a rather inechaiiical discussion of the various theories of cli- 
iiiatic clirtnge which have lieen put  furnard fruni time to time. 
Wegener'h theory of continent a1 tlrif t iz nien t ioiied, but without 


